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Wesley N. Musser
Before I built a wall I’d ask to know
What I was walling in or walling out,
And to whom I was like to give offense.
Something there is that doesn ‘t like a wall,
That wants it down . . .
He says again,
‘Good fences make good neighbors.’
—Robert Frost, “Mending Wall”
The three papers in this session are all exam-
ples of multidisciplinary research on environ-
mental issues. They are interesting examples
in that they are quite heterogeneous in ap-
proach and content. Rather than discussing
each individually, I’11 first give some overall
views on the multidisciplinary approach that
will provide some organization to my com-
ments.
The perspective that multidisciplinary pro-
jects are the optimal method to organize ag-
ricultural research is pervasive in both scien-
tific and policy discussions. Social scientists,
especially rural sociologists (e.g., Busch and
Lacy), were instrumental in articulating this
view. A simple summary of the case for such
research is that social problems are broader
than the content of any discipline, and coop-
eration is necessary to derive knowledge to
help society resolve these problems. Although
questioning this view is probably politically
incorrect, its premise has always made me un-
comfortable. While my views on this issue are
far from resolved, sharing the basis of my
qualms is helpful in reacting to these papers.
The author is a professor of agricultural and resource
economics and a farm management specialist in the
Department of Agricultural and Resource Economics,
University of Maryland.
The basic problem with the multidisciplin-
ary approach is that it is inconsistent with spe-
cialization. Gains from specialization are a
fundamental principle of economics. In this
context, it is worth recalling that Adam Smith
articulated this principle in 1776 in the first
economics book. He began The Wealth of
Nations as follows: “The greatest improve-
ment in the productive powers of labour, and
the greatest part of the skill, dexterity, and
judgment with which it is any where directed,
or applied, seem to have been the effects of
the division of labour” (p. 3). Disciplines are
an academic division of labor. Of course, we
can better understand why we specialize to-
day. While time precludes a full review of this
logic here, it arises from Herbert Simon’s ob-
servation that we all have limited cognitive
ability. As scientists, we cannot understand or
hope to grasp all human knowledge about a
social problem.
My continued unease with this issue arises
from the persuasiveness of both of these op-
posing views. In preparing to discuss these pa-
pers, I reconsidered some major areas in farm
management, which has been my main con-
tinuing specialty in agricultural economics.
This review is helpful in understanding re-
search in environmental economics
papers in this session.
Successes in Farm Management
and the
From its very beginnings, farm management
has involved the interaction between agricul-
tural economics and other agricultural disci-
plines. Some examples of such production
management problems include fertilizer use,110 Journal of Agricultural and Applied Economics, July 1997
animal rations, pest thresholds, and best man-
agement practices. The contributions of agri-
cultural economists to these problem areas are
apparent. Other disciplines have adopted sim-
ple economic criteria that they regularly apply
in summarizing their research results. For ex-
ample, agronomists use the principle of mar-
ginal product equaling the fertilizer-output
price ratio, and animal scientists use least cost
linear programming models to formulate ra-
tions. For economists to insist that they be in-
volved in all this activity is largely rent seek-
ing. However, agricultural economists were
instrumental in developing the economic cri-
teria used in each of these multidisciplinary
problems.
The role of economists can be conceptu-
alized in reference to the basic structure of
economic optimization. Economic optimiza-
tion involves two theoretical components: the
choice set and the objective function of an
economic agent. In most production and en-
vironmental problems, the choice set describes
technical relationships that are the domains of
biological and physical sciences. Development
of the basic relationships in the choice set is
the purpose of these disciplines. After some
basic understanding of the choice set is de-
veloped, economists can refine the important
relationships into a choice set and apply an
objective function to perform economic anal-
ysis. Generally, this process involves several
iterations. After initial economic analysis, the
choice set requires further conceptual or em-
pirical refinement that calls for extended re-
search in other disciplines, rather than subse-
quent economic analysis. If one views this
process over time, its multidisciplinary char-
acter is obvious. Furthermore, we have re-
solved the dilemma discussed above: multiple
disciplines are involved in research on a prob-
lem while the efficiency benefits of disciplines
are maintained. This simple model requires
some adaptation for use in environmental eco-
nomics, which is considered in the next sec-
tion.
From Farm Management to
Environmental Economics
Agricultural environmental economics has
some distinct differences from farm manage-
ment. The level of the analysis is for the whole
economy rather than the firm level, so aggre-
gation is necessary. The stochastic nature of
agricultural environmental issues is even more
pervasive than in agricultural production,
Many environmental manifestations involve
human health and ecosystem effects. Finally,
the policy focus of this area requires consid-
erations of political processes and administra-
tive feasibility. Besides the challenges of eco-
nomic analysis, a set of multidisciplinary
problems exists. As Zilberman notes, the is-
sues of environmental and health effects out-
side the agricultural sector require collabora-
tion with sciences outside the traditional
colleges of agriculture who may not have as
much experience with our discipline and
methods. Collaboration with other social sci-
ences on the political and administrative prob-
lem can be even harder than cooperation with
biological and physical scientists. Other social
scientists study human behavior from a differ-
ent theoretical perspective than economics.
Their theoretical constructs can be hard to re-
late to economics and difficult for us to under-
stand. A personal example concerns the rela-
tionships between attitudes in psychology and
preferences in economics. While both have val-
ue components and are concerned with behav-
ior, they are related but different concepts
(Musser and Musser). From personal experi-
ence, empirical methods also differ sufficiently
that it can be difficult to even appreciate the
other sciences—my wife and I once had a ma-
jor fight about whether or not random assign-
ment works.
Despite these differences, the sequential na-
ture of collaboration still seems relevant. Re-
search on a problem involves: (a) definition of
the choice set, (b) analysis of the choices, and
(c) refinement of the choice set. In contrast to
farm management, the timing of the economic
inputs may be more diffuse. Our expertise in
aggregation and integration compared to other
disciplines may increase our role in definition
and refinement of the choice sets. Still, these
steps are largely the realms of other sciences.
The next section applies this sequential model
to considering the papers in this session.Musser: Why Economists Should Talk to Scientists: Discussion 111
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Milon, Kiker, and Lee are obviously at the ear-
ly stages of the first and second steps in the
sequence of collaboration. The choice set and
the objectives of the problem are still being de-
fined. The stochastic and aggregation problems
in this paper are profound, which may be con-
tributing to difficulties in defining the policy
goals and choice sets. Before much progress
can be achieved, the policy goals must be less
vague. Without progress on this step, the rela-
tion of producer and consumer choice sets to
the policy goals cannot be specified. In essence,
the research cannot draw on the work of other
disciplines until this step is taken.
Kellogg and Goss are concerned with a
much narrower issue. They are clearly defin-
ing an aggregate choice set on agricultural
production and environmental effects with
linkages to producer choices at watershed lev-
els. The comments in the previous section
about the role of agricultural economists in
such an effort are apparent in this paper. Their
analysis builds on research on these issues in
other disciplines, but these disciplines do not
have the expertise in aggregation that econo-
mists do. Subsequent aggregate economic
analysis of these issues requires economic in-
put into building the choice set.
Ribaudo and Hurley are largely focusing at
the economic analysis level. Using environ-
mental and producer choice sets from earlier
research, they are aggregating the environ-
mental consequences of disaggregated produc-
er choices. The standard environmental eco-
nomics focus of analysis of the tradeoffs
between market output and environmental
consequences of different policies characterize
their research. While some attention has been
directed to defining choice sets, the focus is
on economic analysis of policy alternatives.
The interaction with other scientists is there-
fore more limited than in the other two papers.
The three papers do have some common
themes. Aggregation of stochastic environ-
mental effects of agricultural production is a
crucial issue in all three, and a major reason
to interact with other scientists. This common
theme is not surprising in that it is the essence
of environmental effect of agriculture. Devel-
opment of policies to control this pollution has
largely been precluded because of these char-
acteristics of agriculture and the environment.
Thus, the authors are focusing on crucial is-
sues in this area. However, the experience with
these issues in other areas of agricultural eco-
nomics is not encouraging. Aggregation of the
market effects of individual agricultural firms
has been a daunting problem even under cer-
tainty. The complications under uncertainty
have been even greater. Accomplishing these
tasks for environmental effects which require
explicit collaboration with other disciplines
makes the research area even more challenging.
Summary Comments
Applied agricultural economics research in pro-
duction, resources, and environmental econom-
ics is always multidisciplinary. The choice sets
that economists use in their optimization mod-
ek always define relationships that are exoge-
nous from economics. The economic analysis
can be simultaneous or sequential with that of
other disciplines. Even in the former, the re-
search builds on knowledge from other disci-
plines. When the level of knowledge in the oth-
er disciplines is inadequate to define at least
rudimentary choice sets, the role of the econ-
omist seems to be limited, It is unfortunate that
the policy environment has become so enam-
ored with multidisciplinary research that fruit-
ful sequential work has to be hidden under the
simultaneous framework.
As stated above, much research still remains
to be done in the agricultural environmental
area. As agricultural economists, we should re-
member that our main disciplinary contribution
is to analyze individual market choices under
different technologies and policies. The other
basic equilibrium model of our discipline is
concerned with the aggregate consistency of
the choices of all economic agents (Varian).
While this discussion has focused on the opti-
mizing framework, the equilibrium framework
is also useful in the aggregation problem, and
a longer time constraint would have allowed
more discussion of this framework.112 Journal of Agricultural and Applied Economics, July 1997
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